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Background: The objective of this retrospective study was to develop and validate a cardiovascular (CV) risk prediction algorithm in a referral 
population using exercise treadmill test (ETT) parameters.
Methods: We assessed the predictive value of conventional CV risk factors and ETT parameters in 6546 consecutive individuals from Olmsted 
County with no known atherosclerotic disease referred to our clinic for ETT. The primary outcome was incident MI, coronary revascularization, and 
CV death with follow up period of 8.1 + 3.7 years. Cross-validation method was utilized and the best-performing model was selected based on 
measures of model discrimination and stability. A risk score was constructed based on the regression coefficients from the final model.
Results: An adverse cardiovascular event occurred in a total of 448 subjects, with 5- and 10-year cumulative incidence of 3.6% and 8.2%, 
respectively. Nine variables were identified in final model for a risk score: age, sex, family history of CAD, high-density-lipoprotein, total cholesterol, 
hypertension therapy, functional aerobic capacity (FAC), chronotropic incompetence, and ischemic ST segment changes. C-statistic of 0.77 for the 
final multivariable model used for the risk score indicates strong predictive power.
Conclusion: ETT provides useful prognostic information in relatively healthy people. Increased FAC indicates reduction in future events, and a 
modifiable risk factor with lifestyle changes for CV disease. 
Table 1: Risk Score System
Characteristics ` coefficient Points
Age 0.5861 (4.690) 5, per decade above 50s (-5 per decade below)
Male Gender 0.879 (7.029) 7 for males (0 for females)
% Functional aerobic capacity -0.2582 (-2.067) 2, per 20% increment below 80% (-2 per 20% above)
ST Changes 0.737 (5.899) 6 for presence (0 for absence)
Chronotrophic Incompetence 0.402 (3.213) 3 for presence (0 for absence)
Total Cholesterol 0.1793 (1.429)
1, per 40-unit increment above 220
(-1 per 40 units below)
HDL Cholesterol -0.2654 (-2.120)
2, per 20-unit increment below 40
(-2 per 20 units above)
Family history of CAD 0.371 (2.964) 3 for presence (0 for absence)
Hypertension Therapy 0.335 (2.678) 3 for presence (0 for absence)
1 per 10-year increase, centered at age of 50; 2 per 20% increase, centered at FAC of 80%; 3 per 40-unit increase, centered at TC of 200; 4 per 
20-unit increase, centered at HDL of 50.
